Liquid wastes are generated at many stages of the uranium (U) production cycle, which 73 uses process water and chemicals, including crushing, grinding, leaching, precipitation and 74 tailings disposal and management [1] . Typically these aqueous solutions may contain both the 75 major radioactive contaminants, uranium and radium ( 226 Ra is a product of the 238 U decay series 76 and is the longest-lived isotope of radium with a half-life of 1602 years) and other radioactive 77 and non-radioactive elements and compounds. If not properly treated and contained, they can 78 contaminate drinking water resources [2] or enter the food chain [3] , potentially harming the 79 environment and endangering the health and wellbeing of human populations. Since radium is 80 chemically similar to calcium, it has the potential to substitute in the mineral formation of bones.
81
Inhalation, ingestion or body exposure to radium can cause cancer and other disorders [4] .
82
Therefore, the monitoring of 226 Ra in liquid effluents is a crucial and well-recognized aspect of 83 environmental protection related to uranium mining and processing [1, 5] . [6] [7] [8] [9] . For example, a detection limit of 0.27 pg 89 L -1 (10 mBq L -1 ) with a 10% uncertainty was reported using alpha spectrometry [6] ; an even lower 90 detection limit of 0.16 pg L -1 (6 mBq L -1 ) using only 6 mL of sample solution was reported using 91 an alpha liquid scintillation technique [9] . Unfortunately these methods involve both tedious 92 sample preparation and long radiometric counting times. 
